C/EBPβ promotes angiogenesis through secretion of IL-6, which is inhibited by genistein, in EGFRvIII-positive glioblastoma.
To study the mechanisms underlying the IL-6-promoted angiogenic microenvironment in EGFRvIII-positive glioblastoma, VEGF expression in EGFRvIII-positive/negative tumors was determined by optical molecular imaging. Next, the HUVEC tube formation assay, Western blot, qPCR, RNA silencing, chromatin immunoprecipitation, luciferase reporter and ELISA assays were performed to examine the role of IL-6 and C/EBPβ in the formation of the angiogenic microenvironment in EGFRvIII-positive tumors. Finally, in vitro and in vivo genistein treatment experiments were conducted to challenge the interaction between the IL-6 promoter and C/EBPβ. Optical imaging revealed greater VEGF expression in EGFRvIII-positive tumor-bearing mice, suggesting an angiogenic microenvironment. In vitro experiments demonstrated that C/EBPβ-mediated regulation of IL-6 was indispensable for maintenance of this angiogenic microenvironment. In contrast, genistein-mediated upregulation of CHOP impeded C/EBPβ interaction with the IL-6 promoter, thus disturbing the angiogenic microenvironment. This more malignant microenvironment in EGFRvIII glioblastoma is generated, at least in part, by greater VEGF, IL-6 and C/EBPβ expression. Interaction of C/EBPβ with the IL-6 promoter maintains this angiogenic microenvironment, while disturbance of this dynamically balanced interaction inhibits EGFRvIII tumor proliferation by reducing both VEGF and IL-6 expression.